The magnetization M(H) has been measured in the weakly helimagnetic itin- 68.35. Rh, 74.25.Ha, 75.62.Fj, 75.30.Kz Typeset using REVT E X 1-1
I. INTRODUCTION
MnSi is a well-known weakly helimagnetic system which has given a lot of experimental supports to the Self Consistent Renormalized spin fluctuations theory (referred henceforth as the SCR theory) developed by Moriya and co-workers (for a general review see Ref. 1) . At ambient pressure both macroscopic (electrical resistivity, magnetic susceptibility, magnetization) 2,3 and microscopic properties (nuclear magnetic relaxation and neutrons scattering) 4, 5 are quantitatively well interpreted in the frame of a SCR treatment of the magnetic spin fluctuations. Although the SCR theory furnishs a phenomenological treatment of the long wavelength-low energy spin-fluctuations, it successfully explains the low value of the Curie temperature T c =29.4 K, the T 2 low temperature thermal variation of the electrical resistivity ∆ρ = AT 2 , the high temperature constant value exhibited by the spin-lattice relaxation rate T 1 , and above all the puzzling Curie-Weiss like behaviour of the paramagnetic susceptibility, χ −1 (T ) ∝ (T − T c ). Magnetization measurements under pressure in this compound have already been reported in a previous study up to 5.2 kbar by Bloch et Al. 7 . However since that time several studies have shown the crucial role played by the hydrostatic pressure on the magnetic ground state of this compound [8] [9] [10] . In particular, the existence of a critical pressure, P c =15 kbar, where the system undergoes a magnetic to non magnetic transition at T = 0 (Quantum Phase Transition) has been pointed out 8, 10 .
the influence of an external parameter on the spin fluctuations spectrum 16 . In view of this uncleared situation, it appears interesting to extend the measurements of the magnetization properties in this compound up to the highest pressure actually available with our technique (11 kbar).
II. EXPERIMENTAL DETAILS
For this experiment a single crystal of MnSi with parallelepiped shapes and typical dimensions of 3×0.3×0.5 mm (total weight of 29.4 mg) has been measured. The measurements were performed using an He 4 cryostat in a temperature range from 4.2 K to 60 K. The external magnetic field was supplied by a 9 Tesla superconducting magnet and the weak magnetic anisotropy of MnSi has permitted to apply the external field in an undefined crystallographic direction. The hydrostatic pressure was generated by a non-magnetic clamp-type pressure cell of small dimensions with a maximal enable pressure of almost 11 kbar. The original Ti-Cu alloyed composition of the clamp core added to a set of ceramic-type pistons give a small diamagnetic contribution to the background signal allowing absolute value measurements under pressure even in a strong external magnetic field. The principle of the measure is based on the oscillation of the whole pressure cell in a two pick-up coils system. The signal is analyzed by the extraction method. This experiment has been carried out at the Institute for Solid State Physics in the University of Tokyo.
III. RESULTS
The Fig. 1 gives the evolution of the isothermal magnetization process at T = 4. 
where α = Iρ, I is the intra-site coulombian interaction, ρ the density of states at the Fermi level, p the magnetization expressed in 2µ B units (the saturated magnetization at T = 0, have clearly shown that in the weakly ferromagnetic limit, Imχ(q, ω) has the lorentzian form in a small region of q and ω close to the ferromagnetic instability vector q = 0 and is expressed as:
with χ(0, 0) the static uniform susceptibility, Γ q the spectral width of the magnetic SF excitations given by:
κ is the inverse of the magnetic correlation length. This power spectrum of the magnetic spin fluctuations, Imχ(q, ω)/ω is in fact characterized by two temperatures scales, T 0 and T A , representing respectively the dispersion along the ω-axis and the q-axis
The effective boundary vector q B is given by q B = (6π T c , T 0 and T A . As the pressure increases and the system is driven towards its quantum critical point, the energies T 0 and T A change in an appreciable way, indicating that the spectra of the magnetic excitations is largely modified by pressure due to a strong volume dependence of Imχ(q, ω) in this compound. Consequently, we can suppose that from both sides of the critical pressure, the spatial distribution of Imχ(q, ω) is drastically modified and that a discontinous variation of T 0 and T A is expected, corresponding to a modification of the magnetic spin fluctuations regime when crossing the critical boundary from the electronic spin-polarized state to the paramagnetic Fermi liquid. In particular the sizeable decrease of the energy dispersion of the spin fluctuations modes, Γ 0 , presented in the Fig. 5 indicates that these latter are more drastically over-damped at the approach of P c where the long range magnetic order has been shown to disappear and the system remains paramagnetic at all temperature. Upon our experimental results we can estimate that the pressure effect on the damping rate of the magnetic spin fluctuations should be in the order of
On the other hand, the slope of the Arrot-plot is almost not modified by pressure (Fig. 2) indicating thatF 1 , the mode-mode coupling term, has only a weak pressure dependence.
We deduce therefore that the pressure modified the spin-fluctuations spectra distribution but not the coupling strength between these latter. This scenario is based on thermodynamic measurements and must be completed by microscopic measurements under pressure.
However, in view of these experimental results, it appears important to verify the accuracy of this analysis by additional measurements like neutrons inelastic diffusion experiment to study the evolution of T 0 or T A under pressure.
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V. CONCLUSION
The analysis presented in this paper tends to show that the evolution of the spin fluctuations spectra with pressure plays a key role in the occurrence of the Itinerant Electron
Metamagnetic phenomenon as advanced recently by Takahashi and Sakai. However the band structure effects induced by pressure can not be readily analyzed from this measurement.
Thus we do not exclude that such effects at the Fermi level, as postulated by Yamada, are not engaged in the Itinerant Electron Metamagnetism process. Our work mainly points out that probably a more refined theoretical treatment is needed in order to take into account the effects of both thermal and zero-point spin fluctuations modes on the magnetic ground state of the system. It seems to us that in MnSi the combined facts that there exists a well-pronounced difference in the volume dependence of the ordering temperature, T c , and the saturated magnetization, p s , and the fact that in this itinerant electron system the phenomenon of metamagnetism has been observed are strongly related. We believed that the physical origin is due to a strong volume dependence of the magnetic spin fluctuations spectrum in particular close to P c . 
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